Introduction
Leptin is a 16KDa non-glycosylated polypeptide of 146 amino acids secreted by white adipocytes that plays a role in the regulation of body weight and food intake 1 . Leptin investigation has increased in many fields: the pathology of obesity, anorexia nervosa, diabetes mellitus, polycystic ovary syndrome, acquired immune disease, cancer, thyroid disease, nephropathy, Cushing's syndrome and growth hormone deficiency 2 . The amount of body fat stored is known to influence fertility, indicating a link between adipose tissue and the reproductive system 3 , but the exact mechanism connecting these processes is still not fully known. Both leptin deficiency and excess are associ-ated with reproductive abnormalities at both central and gonadal levels 4, 5 . Leptin acts by activating leptin receptors (OBRs). There are six known splice variants of OBR, all with the same extracellular domain, but with differing intracellular domains. The isoforms can be classified into three classes: short (OBRa, OBRc, OBRd, OBRf), long (OBRb) and secreted (OBRe). Only the isoform OBRb is considered to be capable of signal transduction across the cell membrane 6 . The concept of metabolic programming is a permanent change related to a particular function, as a result of some event which occurs during the perinatal period 7 . Several animal experiments have shown that hormones as leptin and nutrition status, which affect development during sensitive periods early in life, permanently program the structure and function of body tissues and systems [8] [9] [10] . Based on the fact that leptin abundance or deficiency contributes to the pathogenesis of reproductive abnormalities and that it can permanently program body systems and function, the aim of this study was to evaluate whether the neonatal leptin treatment during the first days of life can program the body and reproductive organs weight and the lipid profile.
Methods
The handling of animals was approved by the Animal Care and Use Committee of the Biology Institute of State University of Rio de Janeiro, which based their analysis on the Guide for the Care and Use of Laboratory Animals
11
. The study design was approved by the local Ethics Committee for the care and use of laboratory animals.
Wistar rats were kept in a room with controlled temperature (25±10C) and an artificial dark-light cycle (lights on from 7:00 to 19:00 h). Virgin female rats 3 months aged were caged with one male rat at a proportion of 2:1. After mating, determined by the presence of a vaginal plug, each female was placed in an individual cage with free access to water and food until delivery. Within 24 hours of birth, excess pups were removed so that only 6 pups were kept per dam, and were then divided into 2 groups:
Leptin group -each male pup was injected with 50µL of recombinant rat leptin (PeproTech, cat#400-21) at a dose of 80ng/g BW, sc, for the first 10d of lactation 12 . Control group -each male pup received the same volume of saline (0·9% NaCl) for the first 10 d of lactation. All the injections were made at 16.00 hours.
The pups of each group are from 3 different dams. After weaning, all pups received unlimited access to food and water until 190 days of age when they were killed with a lethal dose of thiopental and the hypothalamus, pituitary, bladder, testis, prostate and epididymis were dissected and weighted. The blood was collected by cardiac puncture and the serum kept at -20C for subsequent determination of triglycerides and cholesterol serum levels by colorimetric assay (bioclin).The body weight and food consumption were from birth until the end of experiment.
All results are expressed as mean ± SEM. Statistical analysis was performed by Student's-t -test. Values of p<0.05 were considered significant.
Results
The leptin treated group body weight and food intake were significantly higher than the control group (Figure 1) . In relation to the organs weight the leptin treated group presented a significant reduction at the hypothalamus, pituitary, testis and prostate. The reduction observed at the epididymis and bladder weights was not significant (Figure 2) . The leptin treatment resulted in a significant decrease in triglycerides, without an alteration in the cholesterol serum levels (Figure 3) . 
Discussion
Several animal experiments have shown that hormones as leptin and nutrition status, which affect development during sensitive periods early in life, permanently program the structure and function of body tissues and systems [8] [9] [10] . The neonatal exposure to leptin is associated with higher food intake and adult body weight 10 . Our data are in agreement with those previous one, but despite the leptin treatment on early life had caused an overweight, the organs did not have the same weight increment suggesting that the body and organs weight can be programmed in a different way by leptin.
The long and fully functional isoform of the leptin receptor, OBRb, is expressed mainly in the hypothalamus, while the short isoforms are expressed in the peripheral tissues 6 . Possibly, the difference between the effect of leptin treatment on body and organs weight can be related with the widely expression of short isoforms of leptin receptors on the reproductive tissues.
A number of experiments have shown that leptin has a direct autocrine or paracrine mode of action on the rates of synthesis and degradation of lipids within adipose tissue as well as in other tissues that store triacylglycerol [13] [14] [15] . In summary, leptin has profound effects on peripheral lipid metabolism by downregulating cholesterol biosynthesis, upregulating cholesterol catabolism, promoting excess biliary cholesterol secretion, decreasing plasma very low-density lipoprotein (VLDL) cholesterol concentrations and decreasing plasma triglycerides and free fatty acid.
Based on those data we could expect that the leptin treatment would cause a decrease in triglycerides and an increase in cholesterol serum levels. However, many of the studies described in the literature have used in vitro or ex vivo preparations or adult animals treated with leptin for different period of time. So, it is difficult to place the data within the same physiological context. Since the animals were treated with leptin during the first days of life the results presented here can suggest that the lipid metabolism have been programmed by the leptin early in life.
Conclusion
Leptin treatment on the first days of life can program the reproductive organs weight and the lipid profile of the progeny.
